Abstract. Based on the correlation analysis between climate and crop data in Gansu and Inner Mongolia, this study intends to calculate the climate impact factors, screen out the main climatic variable affecting potato and establish regional potato climate yield model to understand the level of influence about climate on potato yield. The result shows the main climatic variable affecting northern Chinese semi-arid potato include temperature, precipitation and sunhour; The model has an accurate simulation results, not only the fluctuation of climate yield is similar to that of climatic variables, but also it influenced by social and economic factors, regions with more developed economy and technology might mean a higher climate yield.
INTRODUCTION
Climate change is likely to have a tremendous impact on agricultural production all over the world [1] . As one of the world's major food crops and important economic crops, potatoes are closely related to climatic variables [2] . In order to measure the likely impact of climate change on potatoes and clarify the relationship between them, generally, using climate yield describes this relationship in a long time series research. Crop yield is composed by trend yield, climate-induced yield and random error [3] . So, accurately calculating climate yield is the key to explore the relationship between yield and climatic variables. The idea of Baier production pattern is that crop yield can be regarded as climatic variables modification to trend yield under a certain social and economic background [4, 5] . In addition, climate impact factor is introduced to describe the influence of climatic variables on crop yield. Therefore, calculating climate yield formula also can be expressed as formula (2):
Where a is climate impact factors, used to reflect the influence of climatic variables under the social and technological condition of small change.
To further reduce the impact of social and technological effect and improve accuracy, social and economic development needs to be divided into periods. In this study, if the long-term trend of main climatic variable is not obvious, yield and climate variables are highly correlated, this period would be called standard period. The rest of the time is non standard period. Climate impact factor in non standard period is calculated as follows:
Where a' is climate impact factor in non-standard period, x is dominant climatic variable. Through formula (1-3), climate yield will be calculated at all time.
Research Area
Gansu and Inner Mongolia are important potato growing district in northern Chinese semi arid areas. Potatoes in these areas are not only a favorite food for local residents, but also an important commodity grain. In recent years, potato production is about 2 million 400 thousand tons per year in Gansu, it accounts for 12.5% of total potato production in china. Inner Mongolia produces more than 10 million tons of potatoes per year ranking second. The status of potato in this region is becoming increasingly important in grain production.
RESULTS AND ANALYSIS

Dominant Climatic Variables and Correlation
Based on the data of climate, crop yield and different potato growth period in 1985-2014 Gansu and Inner Mongolia, 7 representative cities under different climate and geographical elements are selected for the research. (2) show a correlation between potato yield with temperature, precipitation, soil temperature, humidity and sunhour. Specifically, yield is significantly correlated with temperature and soil temperature, except for Longxi and Wuchuan. Among them, Keerqin shows negatively correlation, but the others show positive correlation. Moreover, some cities are affected by other climatic variables: influence of sunhour become more obvious in Longxi and Wuchuan; Because water demand is not satisfied, potato yield in Zhuanglang and Wenxian showed positive correlation with water; Too much precipitation in the growth period is a disadvantage for potatoes in Anding, Guyang and Wengniuteqi. Overall, the dominant climatic variables affecting potato yield in Gansu and Inner Mongolia are temperature and soil temperature, and secondary climatic variables are precipitation, humidity and sunhours.
Climate Yield
According to the definition of the standard period, this study intend to use MannKendall method to find the mutation year to be a foundation for dividing different economic and technical conditions, and use 5a moving average method to calculate trend yield. Then the period which temperature anomaly and precipitation anomaly are relatively small is selected to be standard period. Dominant climatic variables (temperature) are adopted to calculate climate impact factors, and climate yield can be determined finally. In order to evaluate the effectiveness of simulation, this research compare the simulation results with the actual climate data, refer to the test method of climatic yield put forward by Shibo Fang [6] , and calculate climate yield correlation of the cities with a similar location and climate.
CONCLUSION
Results show different areas have different climate yields. Cities with a similar location and climate likely have a significant correlation in climatic impact factors. Economically developed regions tend to have higher yields. In summary, the model has an accurate simulation results. The fluctuation of climate yield is similar to that of climatic variables, and also it influenced by social and economic factors.
